Introduction
============

From the dawn of human existence, consequence of psychiatric diseases is evident throughout. Billions of dollars are used annually for treatment of psychiatry disease. Different treatment methods have been adopted with time; however the outcome is quite unsatisfactory. In brain sciences the problems recognised hundred years ago are still unresolved and with psychiatry it becomes more compounded. With newer advancements, researchers use multiple approaches in understanding brain and its functions. In the quest of discerning brain, little progress was made; though we are still far away from understanding fundamental elements about how brain works. Brain is a complex organ and the principles by which it works through sophisticated mechanisms are even more complex. Individual differences in the brain, behaviour and response to stimuli lead to variations in the onset of mental illness. Wide range of interpretations on how brain works has been published. The need is to recognise the erroneous interpretations which make our efforts on understanding mental illnesses difficult. Advances in the understanding of molecular basis of neuropsychiatric disorders have revealed individual variations in brain, behaviour and the heterogenetic nature of these disorders ([@b1-14mjms26012019_sc]). Efforts to discover and develop new drugs for neuropsychiatric disorders that might revolutionise disease treatment have been relatively unsuccessful ([@b1-14mjms26012019_sc]). Recent advances in the quantum mechanics and biological systems have revolutionised our understanding about the structure and reactivity of small molecular system ([@b2-14mjms26012019_sc]). In present times the need is to embrace every possible treatment strategy to make some positive impact over psychiatric diseases. Recently a mathematical model has been developed based on the established principles of physics. This model includes mechanisms of instincts, emotions, behaviour, concepts, intuition, cognition and imagination leading to the classification of the fundamental notions of opposition between conscious and unconscious ([@b3-14mjms26012019_sc], [@b4-14mjms26012019_sc]).

The classical understanding about human consciousness underwent a major shift, as modern understanding bought greater changes. The aim of this article was to acquire an understanding of brain and its complex functions in association with what is known in quantum mechanics. Here, we set an opinion that understanding psychiatry and in large the brain can be helped by bringing it to parallel with what we know in quantum mechanics.

Classical Understanding
=======================

Until recently, the understanding of life and more specifically brain and how it functions was based on principles of classical or Newtonian physics ([@b5-14mjms26012019_sc]). With advances in scientific understanding, such principles were known as fundamentally false, largely due to their conflict with the nature of subatomic particles ([@b6-14mjms26012019_sc]). Though classical physics significantly helps in the scientific advancement of mankind during 21st century, and with the passage of time it was found in conflict with the modern understanding about how universe works. It is assumed that a parallel perspective exists between how brain and universe functions. Classical physics promotes the understanding that universe and everything in it is based on material things and interactions between them ([@b7-14mjms26012019_sc]). The modern understanding has almost changed those concepts after the foundation of quantum physics ([@b8-14mjms26012019_sc]). New understanding emphasise on the role of non-physical traits like emitted energy which forms the electromagnetic spectrum ([@b9-14mjms26012019_sc]). This offers an alternative conceptual framework and the scientific description with respect to structural modelling of the brain based on self directed neuroplasticity ([@b5-14mjms26012019_sc]). Our universe is comprised of matter and energy the fundamental properties of which are described by quantum theory ([@b10-14mjms26012019_sc]). Haemeroff and Penrose suggest that conscious experiences play an important role for operation of the laws of universe. Further, they also ascribe that quantum superposition occur within the microtubules of neurons ([@b11-14mjms26012019_sc]). The quantum properties have been repeatedly verified which include wave/particle duality, randomness or acausality, Heisenberg's uncertainty principle, quantum inseparability or non-locally/quantum coherence ([@b12-14mjms26012019_sc]). Even though these quantum properties are bizarre, strange and counter intuitive, they help in understanding the mysterious nature of consciousness ([@b12-14mjms26012019_sc]). Though there may be different possibilities on how these bizarre functions of the brain could become physical reality and appear in life. The interrelated and overlapping ideas associated with brain in relation to quantum properties are graphically depicted in [Figure 1 (a)--(c)](#f1-14mjms26012019_sc){ref-type="fig"}.

The etiology in the malfunctioning of brain is diverse with such an extent that every psychiatric disorder could be associated with unique predispositions. Psychiatric disorders are complex and the currently used less effective procedures often turn them more debilitated. One of the reasons is heterogeneity in brain diseases and individual differences that make the dysfunctions person specific ([@b13-14mjms26012019_sc]). Disruptions in signals between neurons are often considered responsible for various brain disorders. The signals in brain are carried to their targets through the complex neurocircuit connections by means of specific pathways. Long thread like part of neurons used to conduct impulses from cell body to other cells is called axons. Axons were appeared to be guided by four combined operations like short and long term attraction and short and long term repulsion. These are also called as contact-attraction and chemo-attraction and contact-repulsion and chemo-repulsion ([@b14-14mjms26012019_sc]). Brain consists of billions of neurons which are interconnected by trillions of connections to form hard wired brain circuitry ([@b15-14mjms26012019_sc]). Such brain circuits could be highly variable in their networking by carrying signals based on individual interaction to outside environment. Even the number of these circuits varies with time due to neuroplasticity ([@b16-14mjms26012019_sc]). Individual differences and variable environmental interaction possibly lead to huge variation in neurochemistry. Thus, due to huge diversity of neurocircuit networking, there are chances that the same psychiatric disorder could have multiple origins among humans. By current therapeutics, usually the same treatment methods are used among individuals with different etiology, which is marked with low success rate. One reason could perhaps be due to large number of circuits in brain and inefficiency to find out the exact location of the defective circuit.

Environment: An Interactive Entity
==================================

Neurobehavioural abnormalities and other major diseases develop due to considerable degree of environmental interactions. Such interactions must be considered in the development of therapeutics. Considering heterogeneity among individuals and variable gene environment interaction, the pathways involved in the development of neurobehavioural disorders must be diverse. Understanding such diversity in pathways may help us getting closer towards effective treatments. The present approaches used for treatment of neurobehavioural disorders are mostly ineffective because of little or no consideration to environment. As though environment has significant role in the development of etiology, following the same treatment procedure for individuals living in diverse environments may be one important reason for ineffective outcome. Though it seems obvious that gene environment interaction will not always be harmful, but also helps the organism adapt environmental variations. However, the mechanism of such interactions and how it differs between beneficial and harmful interaction is yet to be understood. In various psychiatric disorders usually there is coincidence of symptoms. Both nature and nurture influences the growth and development which plays significant role in the onset and progression of disease. The type of interaction between nature and nurture is an essential factor that has important role in the final outcome. Thus, varied underlying mechanisms between gene environment interactions may lead to increased variation in behaviour and epigenetic alterations ([@b17-14mjms26012019_sc]).

Limitations by Classical Understanding
======================================

Classical understanding about the world and importantly on biomedical sciences has undergone some major advancement, shortly after its limitations came into the forefront of biology and medicine. Limitations associated with currently used psychiatric drugs are primarily due to our limited knowledge about how brain functions. Certain psychiatric disorders and their symptoms like bipolar depression with delusions and schizophrenia with hallucinations escape our understanding and thus remain as important limitations of classical physics principles. One of the important symptoms associated with number of psychiatric disease is paranormal phenomenon. Understanding such phenomenon by the principles of classical physics perhaps make our route to effective treatment a possibility far distant. In similar way special features by certain individuals like telepathic communications cannot be explained by Newtonian phenomenon. Though attempts are continuously made to reduce the burden of neurobehavioural disorders; however the outcome is far from expected. This is what concerns Cara too about how mental health establishments don't learn from mistakes and families always pay price. His focus was on how our present medications don't serve the effective treatment purposes ([@b18-14mjms26012019_sc]). Kinderman was twice elected as chair of the British psychological society's division of clinical psychology. In his article in scientific American on 17 November 2014, he showed a deep concern while he said "we need whole sale and radical change, not only in how we understand mental health problems, but also in how we design and commission mental health services" ([@b19-14mjms26012019_sc]). A recent research shows that human genomes are extremely personalised, when it was observed that most of the genes exist in different forms within the population ([@b20-14mjms26012019_sc]). In the aforementioned study around four million gene forms were reported in about 400 genomes the researchers analysed ([@b20-14mjms26012019_sc]). This further complicates any advancement in the field of personalised medicine ([@b21-14mjms26012019_sc]).

Burden of psychiatric disorders is enormously increasing with unbearable cost on mankind due to the absence of any effective therapeutics. The question arises what type of universe are we living in which allows the occurrence of paranormal phenomenon and exhibit characteristics similar to that of quantum world. Thus it can be said, that paranormal phenomenon adhered to quantum properties are also expressed in macro-universe; with characteristics of randomness, unpredictability and uncertainty. It is assumed thus, the coincidence about how brain and the universe functions are considerably large thus increases the possibilities for further understanding of less known functions.

Quantum approaches could presumably help us to understand much about hallucinations, delusions and other psychic abnormalities. The complexity of brain can be deduced from the fact that each circuit processes specific type of information ([@b16-14mjms26012019_sc]). The drugs are usually developed to target any imbalance in neurotransmitters in the malfunctioning circuit, which hampers information processing. Neurotransmitter imbalance is considered as one of the important reasons for brain related dysfunctions in which hypothetically many other factors are assumed to have a role. Even though brain has hardwired intercircuitry, an assumption was made earlier that brain could have limited number of circuit 'highways' which carry the symptoms ([@b16-14mjms26012019_sc]). A hypothetical question can be asked, could there be a possibility that a drug specifically targeting any symptom can treat that given symptom in all neuropsychiatric disease? Does location of the circuit in different regions of the brain has any role in the complexity of symptoms. It is difficult to exactly locate the defective neurocircuit in the brain consisting over billion neurons. It can be proposed however, that in the developmental course of all neuropsychiatric disorders there must be some etiological predispositions shared by most of them. Working towards understanding these common recourses may lead us towards their effective control.

Paranormal symptoms like hallucination or delusions don't seem to be the outcome of any alteration in physical tissue. Thus, it seems improbable that the present understanding could help to develop targeted drugs for such paranormal symptoms. Such phenomenon can be understood using an approach which is parallel between paranormal symptoms of mental illness and principles of quantum mechanics. As both these fields share some similarities, the need is to integrate neuropsychiatry and quantum mechanics in order to shift towards better understanding. Newtonian physics emphasises on the material basis of universe, this contention was changed by quantum mechanics which considers the basis of universe as energy. However, it is assumed that giving consideration to only energy aspect in understanding brain cannot be much helpful. Thus, emphasising on the existence of both matter and energy simultaneously can help towards better understanding. Concerning about the importance of both matter and energy Pauli in 1955 said:

> "The only acceptable point of view appears to be the one that recognises both sides of reality---the quantitative and the qualitative, the physical and the psychical---as compatible with each other and can embrace them simultaneously" ([@b22-14mjms26012019_sc]).

Our current understanding about life and biological processes is the foundations for designing therapeutics. This understanding contains some important limitations that also integrate in the current therapeutics. The need is to understand the coexistence of matter and energy which is important and alters most of the bimolecular interactions. Thus, studying interaction between matter and energy may help in better understanding of neuropsychiatric disorders and the ways to tackle them.

Earlier an understanding was developed that brain is a static organ without any power of cellular regeneration. This view was later changed in 21 century with the discovery of specific property of brain called neuroplasticity. It has been observed that brain has the characteristic property of modifying its organisation which alters its function due to individual life experiences and brain thoughts, a property that is called neuroplasticity ([@b23-14mjms26012019_sc]). After this discovery, it is been assumed that brain can be modified towards a healthy growth even during old age by thoughts and specific exercises ([@b24-14mjms26012019_sc], [@b25-14mjms26012019_sc]). There is significant preliminary data showing mindful awareness modulate the activity of specific brain regions, e.g., prefrontal cortex ([@b5-14mjms26012019_sc]). Contrary to this, classical physics rely mostly on assumption that everything is determined before birth by the interaction between mindless tiny elements giving no consideration to our mindfulness and focussed intentions. These discoveries showing time and again that brain functions are not limited to the principles of Newtonian physics and thus act as existing forces for joining neuro-behaviour and quantum mechanics.

Environmental Interaction and Variability in Epigenetic Changes
===============================================================

A new rising field of science, epigenetics shows a marked effect on the development of brain. Epigenetics is the study of heritable changes in gene activity which is not caused by changes in DNA sequence ([@b26-14mjms26012019_sc]). The process of epigenetic changes starts at the time of foetal development in the womb of mother. The experiences a mother passed to foetus during her pregnancy leads to the diverse kinds of epimarks. Experience of stressful periods by mother can decrease the efficiency of overcoming disease, while experience of being joyful lead to healthy baby growth and stronger immune system. Epigenetic changes thus also lead to helpful outcomes, e.g., can increase the immunity of an individual. The primary epigenetic changes are DNA methylation, chromatin modification and acetylation which plays an important role in learning and memory formation. Interaction of an individual with diverse environmental experiences can influence the modulation of brain cells. Different interactions usually alter the DNA methylation status in brain cells which alters memory formation in the brain ([@b27-14mjms26012019_sc]). DNA methylation in neurons may vary according to the type and duration of interaction, thus causes diversity and variability in memory formation ([@b27-14mjms26012019_sc], [@b28-14mjms26012019_sc]). Certain brain related problems are associated with dysfunctional memory that may partly be due to altered epigenetic status in several genes causing their altered expression. The interesting part about epigenetic alterations is that they are uncertain and coincide with uncertainties in quantum mechanics. Thus, it is rightly said that epigenetics is the biology's quantum mechanics by Jorgensen ([@b29-14mjms26012019_sc]). The outcome of environmental interaction in brain could be circuit specific. Thus, finding a specific circuit, whose interaction with particular environmental stimulus brings up modulation in behaviour is a difficult task. This seems to be the tedious job and challenging task due to limited knowledge about brain. Learning how the brain perceives information from environment, the outcome of which causes massive changes in behaviour advance us towards better understanding of brain functions. In an organ like brain where there are billions of cells interconnected with trillions of connections, attempting to target any specific brain circuit among billions seems improbable. Thus, it is assumed that quantum mechanics can help to understand the target specificity better than Newtonian mechanics as it usually rely on holistic approach rather than reductional.

Understanding in light of Quantum Mechanics
===========================================

The onset of psychiatric disorders is largely associated with individual experiences and heterogeneity. Diverse kinds of individual interactions with environment lead to the modulation of brain cells giving rise to epigenetic alteration. Thus brain disorders could be highly personalised with wide differences in their developmental pathways. With this contention, it can be said that development of brain disease seems following the equations of mathematics and calculus. The pattern in which a given problem may develop by more than one way and can also be solved by multiple ways. For example, in a scale of 0--10, if any marked disorder is represented by 10, several ways can be deduced to reach 10 like 0+1+2+3+4=10, 0+3+2+5=10 or 0+4+6=10. Such phenomenon when associated with quantum probabilities turns even more complex. In quantum mechanics, different particles have probability of being present at one place or a single particle may be present at more than one place at any given time. Thus, it can be assumed that in case of paranormal phenomenon, subatomic structures in brain and the associated consciousness could be involved in activating multiple awareness's at once. Such awareness in certain cases might turn into delusions as seen in several psychiatric diseases like bipolar depression and schizophrenia. This seems quite similar to symptoms of paranormal phenomenon associated with several psychiatric disorders. Further, the limitations with current drugs include their inability to target multiple pathways which are involved in the development of symptoms. We do not understand yet, how and why there is a huge diversity in gene and environment interaction even between same phenotypes. Monozygotic twins or individuals sharing same environment and later develop variable epigenetic alterations are important examples. Epigenetic alterations are usually the chemical modifications causing changes in methylation which are often referred as methyl epimarks. These epimarks are developed due to interactions with the environment. The epigenetic modifications can be reversed by removing the epimarks or tags which causes behavioural changes ([@b30-14mjms26012019_sc], [@b31-14mjms26012019_sc]). As environmental experiences differ widely between individuals, a single risk factor could lead to different outcomes. This further complicates the effect of drugs on different individuals. It is assumed that such variations in living organisms including that of psychiatric disorders advances through mathematical equations. A question can be asked here, do current therapeutic drugs have potential to reverse such equations? If not then, in order to develop such drugs, we must first explore such equations by which abnormal behaviour is assumed to develop. This is exemplified here for example, if a teacher asks a group of students to solve certain type of calculus equation, the probable chances are each students may prefer his own way. Thus, in similar way, it is assumed that often in the development of any disease, there are more than one mechanism. Now the question is how could we learn and decode about the individual differences in the development of any disease. Currently, we have no answer to such questions due to our limited perspective on brain sciences. It is assumed that something specially personalised like consciousness must also be the part of this process. Due to reversible nature of epigenetics and the dynamic mechanisms involved in brain plasticity, there are wide variations in behaviour ([@b23-14mjms26012019_sc]). A premier need is to understand the environment and its relation to epigenetic alteration. The environment and its associated risk factors have massive role in triggering the onset of disease. The important thing, however is, we must need to understand what environment is, and how it integrates into genome. Understanding the gene environment interaction has massive implications over how we proceed towards the treatment of diseases.

Brain Versus Quantum Mechanics
==============================

In wide range of biological functions taking place in neurons and other eukaryotic cells, it is predicted that quantum effects are mediated by ubiquitous presence of microtubules and also have involvement in cognitive and regulatory functions ([@b32-14mjms26012019_sc]). The coherence in photons can be due to the optical paths which act as waveguides of microtubules. Microtubules which are spatially distributed over hundreds of microns is said to have superposition of states which is strengthened in their interior due to the quantum coherence. Further computations and more specific biological functions have been associated with quantum coherence. Common bimolecular interactions like neurotransmitter receptor protein self assembly, enzyme substrate, antigen antibody reactions are facilitated by a superposition of spatially separated electron states ([@b33-14mjms26012019_sc]). The ability of the human brain to produce neural oscillations in cooperative and coordinated manners by integrating several functional parts that provide basis for conscious activity is referred as metastability. Metastability of the brain has been proposed as one principle responsible for the brain and behavioural functions ([@b34-14mjms26012019_sc]). The microtubules which are in superposition to other microtubules hundreds of microns away with different directions lead to quantum dynamics in microtubules over brain wide areas. Thus it was assumed earlier that unity of thought and consciousness arises due to the superposition over brain wide areas ([@b32-14mjms26012019_sc]). The existence of consciousness can be viewed as the emergent property of physical systems ([@b12-14mjms26012019_sc]). In brain, the cytoskeletal microtubules within neurons were proposed as possible sites for quantum effects ([@b12-14mjms26012019_sc]). Linoleic acid is an important fatty acid concentrated in brain and is responsible for several psychopathological conditions due to its altered levels. It is said that this fatty acid and neural cell membrane acts as "key that open to the quantum behaviour" through the dynamics of cytoskeleton ([@b35-14mjms26012019_sc]).

The fundamental aspect of quantum theory is wave function duality of atoms and their components. The important character exhibited by the subatomic particles is based on quantum character. Subatomic particles behave as wave of possibilities, however when observed by a conscious observer, they undergo collapse in their wave function and appears as particle. Thus, state of the quantum particles can be altered upon observation by conscious observer. It has observed that mental processes and mindful thoughts when focussed upon can alter the outcome, thus seems to have some common basis with quantum mechanics. With such observations, the duality of the mind/brain and that of wave/particle were presented with broad similarities ([@b36-14mjms26012019_sc]).

What causes the wave function collapse due to conscious mind and confers solidity is not known. The greatest surprise from quantum theory comes in the form of quantum coherence, also called as quantum entanglement. Quantum coherence is the basis of all living organisation and accounts for the key features of conscious experience ([@b37-14mjms26012019_sc]). It was observed first by Schrodinger in 1935, that wave functions of two quantum systems upon interaction become phase entangled. Thus the collapse of the wave function of one quantum system leads to the instantaneous wave function collapse of the other system, irrespective of how much the two systems are far apart ([@b38-14mjms26012019_sc]). Quantum theory implies the surprising property of quantum inseparability which states that objects which have been once interacted are in same sense still connected even after being apart. This inseparability of quantum systems has been proved several times in past ([@b39-14mjms26012019_sc], [@b40-14mjms26012019_sc]). Recently, a neural model has been proposed about how brain stores memory and processes quantum information. This model could be employed for glutamatergic neurotransmission based quantum processing that also includes specific biochemical components ([@b41-14mjms26012019_sc]). In addition, several techniques like Transcranial Magnetic Stimulation (TMS) which is important therapeutics is effectively used against variety of pathological condition like depression, stroke, pain, migraine etc. The possible mechanisms by which TMS operate are its associated quantum effects, the magnetic spin effect, genetic magneto reception etc ([@b42-14mjms26012019_sc]). Recently posner molecules Ca~9~(PO~4~)~6~ are been identified as the unique molecules serving as working quantum memory. These molecules are believed to protect the neural qubits over a long time. Further chemical binding and subsequent melting of a pair of posner molecules results in release of shower of calcium ions that triggers neurotransmitter release, thus helps to enhance the neuron firing ([@b43-14mjms26012019_sc]).

Importantly nowadays the emphasis is given on using models for understanding quantum cognition and decision making. An alternative probabilistic frame work offered by the quantum theory for modelling decision making has been successfully used to address behaviour related paradoxes ([@b44-14mjms26012019_sc]--[@b47-14mjms26012019_sc]).

Recent research suggests that the DNA conformation can be modulated due to heart focussed intentions ([@b48-14mjms26012019_sc]). It is said that connections exist between the DNA of our cells and higher dimensional structures which are maintained in the quantum vacuum and organised in holographic fashion. These connections are highly energetic leading to coupling of information via resonance mechanisms. Further, it is suggested that energetic connections exist between the quantum vacuum through its structures which are connected to the corresponding structures in physical planes and can be influenced by humans intentionally. Thus, intentions which play a role on our strong faith, prayers with positive effects, placebo effects-a well acknowledged but poorly understood phenomenon contributes towards the better health and healing from serious disease. The intentions and association between heart and brain has a significant role in maintaining the overall health of individual.

Conclusion
==========

It is clear that earlier understanding of biological processes, including brain and its functions is mostly based on Newtonian physics. Such understanding based on classical physics, escapes our rationale about wide range of living functions, more importantly the functions of brain. With the advent of quantum mechanics, it has been observed time and again that the functions of the brain and principles of quantum mechanics coincide to a greater extent. Further, as though epigenetic alterations like DNA methylation and chromatin modification has important role in learning and memory formation. These epigenetic changes also face uncertainty like that of quantum mechanics events. For example, which specific gene at which particular location by which environmental stimulus with how much interactive time undergoes change is unpredictable? Further, as psychiatric disorders are usually associated with the dysfunctions in cognition, unpredictable epigenetic changes also add to their complexity. Thus, as the brain undergoes some unnatural phenomenon like experiencing delusional and paranormal symptoms, they turn quite similar to what we comprehend as the fundamental nature of quantum subatomic particles. We just do not know much about how brain works, though in the last few decades we begin to understand that principles of several brain functions are sharing the parallel phenomenon with quantum mechanics. Thus, these similarities force us to think again, that understanding the neurobehavioural complexity propels us to bring neurobehaviour and quantum mechanics more close than ever before.
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![(a) Indicates the quantum properties like wave particle duality and mind brain duality are intertwined for the functional brain, (b) Indicates that for normal functional brain there should be a balance between diverse functions of the brain, while (c) Indicates different properties of quantum mechanics which are contained and consolidated for the functional brain in the real world](14mjms26012019_scf1){#f1-14mjms26012019_sc}
